Combinatorial Algorithms Test Sets (CATS): the ACM/EATCS platform for experimental research by Goldberg, A. V. & Moret, B. M. E.
 







	
	









 









 





 


	












	ﬀ
ﬁ

ﬂ
ﬃ

 !"
#
$%
&
'(
! )
* +
! ﬃ, 
-
$
.
$
-
& !
/
0
12
3
4
567
4
8
9:9;<=
>
?
9@
AB
C
DE
=9<9F
G
H
I;
G
E
=
G
9:J=K
L
9<
G
D
9F:K=;9:
?
I
G
M
9N
OP
E
F:
G
M
9QN
R
OS
D
G
K:9T9
H
KJ
E
8
9
?
U
?
E
;9:
<K
HH
9<
G
>
KFK
V
G
9;
G
;9
G
;
W
R
M
9;9
G
9;
G
;9
G
;
D
9
E
<
M
;J9<
>
E
H
>
X9:
V
K=
E
;J9<
>
Y
<J=K
?H
9Z
[
;\<
M
E
;F9
G
]K=
^_
K]K=;
E
G
>
;
Y
E
U
?
>
H
>
G
I
`
DE
=9Z
E
>
F
G
E
>
F9:
?
ITK
H
\F
G
99=;
[
E
;;K<
>
E
G
99:
>
G
K=;
`
D
\
;
>
F
a<K
F
G
=
>
?
\
G
>
K
F
;
V
=
K
Z=
9;9
E
=
<
M
9
=
;
[
E
\
G
M
K
=
;
`
W
R
M
9
J\=J
K;9
>
;
G
K
V
E
<
>
H
>
G
E
G
99
bJ
9
=
>
Z
9
F
G
E
H
=
9;9
E
=
<
M?
I
;
G
E
F
U
:
E
=
:
>
X
>
F
a<K
ZZ
K
F
?
9
F
<
M
Z
E
=
^
;
D
J=
K
T
>
:
>
F
a
E
Z
9<
M
E
F
>
;
Z
V
K
=
G
M
9
>
=
9
T
K
H
\
G
>
K
F
DE
F
:
Z
E
^
>
F
a
G
M
9
Z
9
E
;
>
H
I
E
<<9;;
>
?H
9
E
F
:
\
;
E
?H
9
c
E
F
:
G
K
>
:9
F
G
>
V
I
;
>
a
F
>
Y
<
E
F
G
K
J
9
Fd\
9;
G
>
K
F
;
>
F
G
M
9:9;
>
a
F
K
V
aKK:
G
9;
G
;9
G
;
E
F
:
G
M
99
T
E
H
\
E
G
>
K
F
K
V
J
9
=
V
K
=
U
Z
E
F
<9K
V
9
b
>
;
G
>
F
a
E
H
aK
=
>
G
M
Z
;
W
R
M
9
G
9;
G
;9
G
;;
M
K
\
H
:
E
H
;K
V
E
<
>
H
>
G
E
G
9
E
H
aK
=
>
G
M
Z
;9
H
9<
G
>
K
F
V
K
=
E
JJ
H
>
<
E
G
>
K
F
;
?
I
<
M
E
=
U
E
<
G
9
=
>
X
>
F
a;
\
?
J=
K
?H
9
Z
;
E
F
:
G
M
9
?
9
M
E
T
>
K
=
K
V
<K
ZJ
9
G
>
G
>
T
9
E
H
aK
=
>
G
M
Z
;K
F
G
M
9;9;
\
?
J=
K
?H
9
Z
;
E
F
:9
F
<K
\=
E
a9
G
M
9:9
U
T
9
H
K
JZ
9
F
G
K
V
M
>
a
M
U
d\
E
H
>
G
I
>
ZJ
H
9
Z
9
F
G
E
G
>
K
F
;K
V
E
:
T
E
F
<9:
E
H
aK
=
>
G
M
Z
;
E
F
::
E
G
E
;
G
=\
<
G
\=
9;
W
e f
67
g
h5ijk
l
6k
lm
i
4
n
o6
4
n
ik
Q
bJ
9
=
>
Z
9
F
G
E
H
]
K
=
^
>
;
E
F
9<9;;
E
=I
DE
F
:
E
a
=
K
]
>
F
a
D
J
E
=
G
K
V
G
M
9
J=
K<9;;K
V
E
H
aK
=
>
G
M
Z
:9
T
9
H
K
JZ
9
F
G
W
N;
=
9<9
F
G
H
I
E
;
YV
U
G
99
FI
9
E
=
;
E
aK
D
M
K
]
9
T
9
=
D
9
bJ
9
=
>
Z
9
F
G
E
H
=
9;9
E
=
<
M
]
E
;
=
E
=
9
E
F
:
F
K
G
]
9
HH
=
9a
E
=
:9:
]
>
G
M
>
F
G
M
9
E
H
aK
=
>
G
M
Z
<K
ZZ\F
>
G
I
W
R
M
9
H
E
<
^
K
V
9
bJ
9
=
>
Z
9
F
G
E
H
]
K
=
^
9
T
9
F
G
\
E
HH
I=
9;
\
H
G
9:
>
F
G
M
9<
=
9
E
G
>
K
F
K
V
Z
E
FIpJ
E
J
9
=
H
E
I
9
=
;
q
>
F
G
M
9:9;<
=
>
J
G
>
K
F
K
V
E
F
9
]
E
H
aK
=
>
G
M
Z
r
H
E
I
9
=
;K
V
\F
>
ZJ
H
9
Z
9
F
G
9:
J=
9
T
>
K
\
;
=
9;
\
H
G
;
\J
K
F]
M
>
<
M
G
M
9
F
9
]=
9;
\
H
G
=
9
H
>
9:
r
E
F
:
>
F
G
M
9
K
J
9
F
>
F
aK
V
E
H
E
=
a9a
E
J
?
9
G
]
99
F
G
M
9
=
9;9
E
=
<
M
]
K
=
^
>
F
E
<
E
:9
Z
>
<<
>
=
<
H
9;
E
F
:
G
M
9
G
KK
H
;
E
<
G
\
E
HH
I\
;9:
>
F
>
F
:
\
;
G
=I
W
s
T
9
=
G
M
9
H
E
;
GG
9
FI
9
E
=
;
D
]
9
M
E
T
9;99
F
E
=
9
G
\=F
G
K
G
M
9
>
:9
E
K
V
G
9;
G
>
F
a
G
M
9K
=
9
G
>
<
E
H
>
:9
E
;
?
I
>
ZJ
H
9
Z
9
F
G
>
F
a
G
M
9
Z
D
E
H
K
F
a
]
>
G
M
E
]
9
H
<K
Z
9
F
E
==
K
]
>
F
a
>
F
G
M
9a
E
J
?
9
G
]
99
F
E
<
E
U
:9
Z
>
<
=
9;9
E
=
<
M
E
F
:
>
F
:
\
;
G
=
>
E
H
J=
E
<
G
>
<9
W
8
M
E
G
=
9
Z
E
>
F
;
H
E
<
^
>
F
a
>
FZ
E
FI
E
=
9
E
;
D
M
K
]
9
T
9
=
D
>
;
E
]
9
HH
U
:9
T
9
H
K
J
9:9
b
U
J
9
=
>
Z
9
F
G
E
H
Z
9
G
M
K:K
H
Ka
I
D
<K
ZJ
E
=
E
?H
9
G
K
G
M
9
Z
9
G
M
K:K
H
K
U
a
>
9;:9
T
9
H
K
J
9:
>
F
G
M
9
F
E
G
\=
E
H
;<
>
9
F
<9;
W
N;
E
Z
E
L
K
=
;
G
9
J
>
F
G
M
E
G
:
>
=
9<
G
>
K
F
D
G
M
9
E
H
aK
=
>
G
M
Z
<K
ZZ\F
>
G
IF
99:;
E
F
tuvwx
yzy{
|
}
~

z





y




y

y


y

}y{

Ł
|


}y




u




















y

{
|

 
y



¡
w

 

y
|¢
}

y

}y
£


¤
y
|
z




¡
u
y
¥
¦
y
§

}

¨
©ª
«
y
|«
y

u¦

¬
­®­


¯



°


±
°
K=a
E
F
>
X9:<K
HH
9<
G
>
KFK
V
:
E
G
E
;9
G
;
D
?
K
G
M
;IF
G
M
9
G
>
<
E
F::9
U
=
>
T9:
V
=KZ
E
JJ
H
>
<
E
G
>
KF;
D
]
>
G
M
]
M
>
<
M
G
K
G
9;
G
>
G
;
>
:9
E
;
W
[
O
KF;
>
:9=
G
M
9;J99<
M
=9<KaF
>
G
>
KF
E
=9
E
²
>
F
G
M
9I9
E
=;;
>
F<9
N
³´
N;9
G
\J
E
=9;9
E
=<
M
a=K\J]
M
K;9Z
E
>
F
V
\F<
G
>
KF
M
E
;
?
99F
G
KJ=K:\<9
G
9;
G
;9
G
;
E
F:
E
F
E
H
IX9
E
F:T
E
H
>
:
E
G
9
=9;\
H
G
;
V
=KZK
G
M
9=a=K\J;
D
G
M
9
E
=9
E
M
E
;;99FT9=I;
>
a
U
F
>
Y
<
E
F
G
J=
Ka
=
9;;
D
V
K
HH
K
]
>
F
a
\J
K
F
E
J=
K
H
K
F
a9:
J
9
=
>
K:K
V
;
G
E
a
F
E
G
>
K
F
W
`
N
]
9
HH
U
K
=
a
E
F
>
X
9:<K
HH
9<
G
>
K
F
K
V
:
E
G
E
;9
G
;;
G
>
Z\
H
E
G
9;
=
9;9
E
=
<
M?
IJ=
K
T
>
:
>
F
a
E
?
E
;
>
;
V
K
=
E
;;9;;
Z
9
F
G
D
?
I
9
F
U
;
\=
>
F
a
=
9
J=
K:
\
<
>
?
>
H
>
G
I
DE
F
:
?
I
9
F
<K
\=
E
a
>
F
a
>
F
:
\
;
G
=I
G
K
J=
K
T
>
:9
=
9
E
H
U
]
K
=
H
::
E
G
E
;9
G
;
W
R
M
9
=
9;
\
H
G
>
F
a<K:9;
M
E
T
9
]
9
HH
U
\F
:9
=
;
G
KK:
J=
E
<
G
>
<
E
H
J
9
=
V
K
=Z
E
F
<9
E
F
:
G
M
\
;
=
9
E
:
U
>
H
I
G
=
E
F
;
V
9
=
G
K
E
JJ
H
>
<
E
G
>
K
F
;
D
>
F
<K
F
G
=
E
;
G G
K
G
M
9K
=
9
G
>
<
E
H
=
9;
\
H
G
;K
V
\F
^
F
K
]FJ=
E
<
G
>
<
E
H
;
>
a
F
>
Y
<
E
F
<9
W
S
\
<
M
E
<K
H
U
H
9<
G
>
K
F
a
=
9
E
G
H
I
V
E
<
>
H
>
G
E
G
9;
G
M
9<
M
K
>
<9K
V
E
J
E
=
G
>
<
\
H
E
=
E
H
aK
U
=
>
G
M
Z
K
=
>
ZJ
H
9
Z
9
F
G
E
G
>
K
F
V
K
=
E
;
J
9<
>
Y
<
E
JJ
H
>
<
E
G
>
K
F
W
R
M
>
;
9
T
K
H
\
G
>
K
F]
>
HH
F
E
==
K
]
G
M
9a
E
J
?
9
G
]
99
F
G
M
9K
=I
E
F
:
J=
E
<
U
G
>
<9
D
>
F
G
M
9
J=
K<9;;
\F
<K
T
9
=
>
F
a
V
\=
G
M
9
=
E
H
aK
=
>
G
M
Z
>
<
J=
K
?
U
H
9
Z
;K
V
>
F
G
9
=
9;
G
>
F
?
K
G
M
E
JJ
H
>
9:
E
F
:
G
M
9K
=
9
G
>
<
E
H
E
=
9
E
;
W
S
\
<
M
E
<K
HH
9<
G
>
K
FZ\
;
G
>
F
<
H
\
:9
?
K
G
M
=
9
E
H
U
]
K
=
H
:
E
F
: ;
IF
G
M
9
G
>
< :
E
G
E
²
G
M
9
V
K
=Z
9
=
;
M
K
]]
M
E
G
<
E
F
?
9
:K
F
9
>
F
G
M
9<K
F
G
9
b
G
K
V
E
F
E
JJ
H
>
<
E
G
>
K
F
E
F
:
G
M
9
H
E
GG
9
=
9
F
E
?H
9
=
9;9
E
=
<
M
9
=
;
G
K
E
;;9;;:9
G
E
>
H
9:<
M
E
=
E
<
G
9
=
>
;
G
>
<;K
V
G
M
9
E
H
aK
=
>
G
M
Z
;
W
S
\
<
M
E
<K
HH
9<
G
>
K
F
<
E
FF
K
G
?
9;
G
E
G
>
<
²
E
;
M
E
=
:
]
E
=
9
D E
H
aK
=
>
G
M
Z
;
DE
F
:
E
JJ
H
>
<
E
G
>
K
F
;9
T
K
H
T
9
D
G
IJ
>
<
E
H
K
=
:9
Z
E
F
:
>
F
a
J=
K
?H
9
Z
>
F
;
G
E
F
<9;
]
>
HH
<
M
E
F
a9
W
[
R
M
>
;
9
T
K
H
\
G
>
K
F
>
;
G
M
9
=
9
E
;K
F]
M
I
;
G
E
G
>
<<K
HH
9<
G
>
K
F
;
D
;
\
<
M
E
;
µ
¶
·
¸
¹
º»
¼
½¾
¿À
¾ºÁ
¶
Â
ºÃ·
D
]
M
>
H
9
=
9
Z
E
>
F
>
F
aaKK:;
G
E
=
G
>
F
a
J
K
>
F
G
;
D
<
E
FF
K
G
V
\
H
Y
HH
G
M
9
=
K
H
9;:9;<
=
>
?
9:
E
?
K
T
9
W
`
R
M
9<K
HH
9<
G
>
K
F
;
M
K
\
H
:
E
H
;K
>
F
<
H
\
:9
J
K
>
F
G
9
=
;
G
K
J
E
J
9
=
;
:9;<
=
>
?
>
F
a
=
9
H
9
T
E
F
G
9
bJ
9
=
>
Z
9
F
G
E
H
]
K
=
^
E
F
:
G
K;
G
E
G
9
U
K
V
U
G
M
9
U
E
=
G
<K:9;
W
Ä
1
n
Å3
@
A
B
C
>
;
E
8
9
?
U
?
E
;9:
J
H
E
G
V
K
=Z
V
K
=
9
bJ
9
=
>
Z
9
F
G
E
H
=
9;9
E
=
<
M
>
F
<K
Z
?
>
F
E
G
K
=
>
E
H
K
J
G
>
Z
>
X
E
G
>
K
F
E
F
::
>
;<
=
9
G
9
E
H
aK
=
>
G
M
Z
;
G
M
E
G
J=
K
T
>
:9; :
E
G
E
;9
G
;
G
K
V
K
=Z
E
<K
HH
9<
G
>
K
F
K
V
<K
=
9
9
bJ
9
=
>
Z
9
F
G
;
W
R
M
9
J=
>
Z
E
=I
E
>
Z
K
V
@
A
B
C
>
G G
K
V
E
<
>
H
>
G
E
G
99
bJ
9
=
>
U
Z
9
F
G
E
H
=
9;9
E
=
<
M?
I
;
G
E
F
:
E
=
:
>
X
>
F
a<K
ZZ
K
F
?
9
F
<
M
Z
E
=
^
;
D
J=
K
T
>
:
>
F
a
E
Z
9<
M
E
F
>
;
Z
V
K
=
G
M
9
>
=
9
T
K
H
\
G
>
K
F
DE
F
:
Z
E
^
>
F
a
Æ
 G
M
9Z9
E
;
>
H
I
E
<<9;;
>
?H
9
E
F:\;
E
?H
9
W 
9<
E
\;9
>
G
;Z
E
>
F
U
G
E
>
F9=;
E
=9
E
<
G
>
T9=9;9
E
=<
M
9=;
D
G
M
9I
E
=9
E
?H
9
G
K
>
:9F
G
>
V
I
;
>
aF
>
Y
<
E
F
G
KJ9FJ=K
?H
9Z;
D
]
M
9
G
M
9=
>
F
G
M
9
E
=9
E
K
V
G
9;
G
a9F9=
E
G
>
KFK=K
V
E
H
aK=
>
G
M
Z
>
<:9;
>
aF
DE
F:
G
M
\;
E
=9
E
?H
9
G
K;\aa9;
G
V
=\
>
G
V
\
H
F9]J=K
?H
9Z;
W
R
]KK
G
M
9=
E
>
Z;K
V
@
AB
C
E
=9
G
K
V
E
<
>
H
>
G
E
G
9
E
H
aK=
>
G
M
Z
;9
H
9<
G
>
KF
V
K=
E
JJ
H
>
<
E
G
>
KF;
E
F:
G
K9F<K\=
E
a9
G
M
9:9T9
H
KJ
U
Z9F
G
K
VM
>
a
M
U
d\
E
H
>
G
I
>
ZJ
H
9Z9F
G
E
G
>
KF;K
V
E
:T
E
F<9:
E
H
aK
U
=
>
G
M
Z;
E
F::
E
G
E
;
G
=\<
G
\=9;
W
S
9
H
9<
G
>
KFK
V
E
F
E
H
aK=
>
G
M
Z
V
K=
E
;J9<
>
Y
<
E
JJ
H
>
<
E
G
>
KF
M
E
;
?
99F
E
Z
E
L
K=K
?
;
G
E
<
H
9
G
K
G
M
9\;9K
V
=9;9
E
=<
M
=9;\
H
G
;
>
F
>
F:\;
G
=I²
V
E
<9:]
>
G
M
E
H
E
=a9
F\Z
?
9=K
V
G
M
9K=9
G
>
<
E
H
=9;\
H
G
;
D
ZK;
G
<K\<
M
9:
>
F
E
;IZJ
U
G
K
G
>
<
G
9=Z;
D
G
M
9
E
JJ
H
>
<
E
G
>
KFJ=Ka=
E
ZZ9=
M
E
;
H
>
GG
H
9a\
>
:
U
E
F<9KF
M
K]
G
K<
M
KK;9
G
M
9=
>
a
M
G
E
H
aK=
>
G
M
Z
G
K
>
ZJ
H
9
U
Z9F
G
W 
I9F
E
?H
>
Fa9
E
<
M
=9;9
E
=<
M
9=
G
KJ=KT
>
:9<
H
9
E
=
H
I
:K<\Z9F
G
9:
?
9
M
E
T
>
K=KF
E
T
E
=
>
9
G
IK
V
G
9;
G
:
E
G
ED
@
AB
C
]
>
HH
9F<K\=
E
a9
G
M
9:9T9
H
KJZ9F
G
K
V
E
H
aK=
>
G
M
Z;
G
M
E
G
E
=9
9

9<
G
>
T
9
>
FJ=
E
<
G
>
<9
E
F
:
E
GG
=
E
<
G
>
T
9
G
K
G
M
9
E
JJ
H
>
<
E
G
>
K
F
J=
Ka
=
E
ZZ
9
=
W
 
7i
@
A
B
C
V
K<
\
;9;K
F
:
E
G
E
;9
G
;
G
K
?
9
\
;9:
>
F
G
9;
G
>
F
a<K
Z
U
?
>
F
E
G
K
=
>
E
H
K
J
G
>
Z
>
X
E
G
>
K
F
E
F
::
>
;<
=
9
G
9
E
H
aK
=
>
G
M
Z
;
W
R
M
\
;
>
G
<K
ZJ
H
9
Z
9
F
G
;<
H
E
;;
>
<
E
H
9

K
=
G
;
>
F
E
H
aK
=
>
G
M
Z
>
<
=
9;9
E
=
<
M
D
E
H
K
F
a
]
>
G
M
9

K
=
G
;
E
>
Z
9:
E
G
:9
T
9
H
K
J
>
F
a
H
>
?
=
E
=
>
9;K
V
?
E
;
>
<
:
E
G
E
;
G
=\
<
G
\=
9;
E
F
:
E
H
aK
=
>
G
M
Z
;
V
K
=\
;9
>
F
<K
Z
?
>
F
E
G
K
U
=
>
E
H
K
J
G
>
Z
>
X
E
G
>
K
F
[
;
\
<
M
E
;Q

N
`
W
@
A
B
C
;
>
G
9;
]
>
HH
J
K
>
F
G
G
KK
G
M
9
=
8
9
?
;
>
G
9; <K
F
G
E
>
F
>
F
a
=
9
H
9
T
E
F
GG
M
9K
=
9
G
>
<
E
H
=
9
U
;
\
H
G
;
D
>
ZJ
H
9
Z
9
F
G
E
G
>
K
F
DE
F
:
>
F
V
K
=Z
E
G
>
K
F
E
?
K
\
GG
M
9<
\=
U
=
9
F
G
;
G
E
G
9K
V
H
>
?
=
E
=I
:9
T
9
H
K
JZ
9
F
G
c]
9
M
K
J
9
G
M
E
GG
M
9;9
;
>
G
9;
]
>
HH
>
F
G
\=FJ
K
>
F
GG
K
G
M
9@
A
B
C
M
K
Z
9
J
E
a9
W
@
A
B
C
V
K<
\
;9;
>
F
>
G
>
E
HH
I
K
F
E
V
9
]
;
J
9<
>
Y
<
E
=
9
E
;
]
>
G
M
>
F
<K
Z
?
>
F
E
G
K
=
>
E
H
K
J
G
>
Z
>
X
E
G
>
K
F
D
>
FJ
E
=
G
>
<
\
H
E
=²F
9
G
]
K
=
^
_
K
]
D
Z
E
G
<
M
>
F
a
D
;
M
K
=
G
9;
G
J
E
G
M
;
D
Z
>
F
>
Z\Z
;
J
E
FF
>
F
a
G
=
99;
D
a
=
E
J
M
<K
H
K
=
>
F
a
D
;
E
G
>
;
Y
E
?
>
H
>
G
I
D E
F
:
G
M
9
G
=
E
T
9
HH
>
F
a;
E
H
9;
U
J
9
=
;K
FJ=
K
?H
9
Z
DE
H
K
F
a
]
>
G
M
J=
K
?H
9
Z
;
>
F
<K
ZJ\
G
E
G
>
K
F
E
H
a9K
Z
9
G
=I
W
N::
>
G
>
K
F
E
H
E
=
9
E
;
Z
E
I
?
9
E
::9:
E
G
E
H
E
G
9
=
G
>
Z
9
DE
;
H
K
F
a
E
;;
\
<
M
E
=
9
E
;
Z
99
G
;K
Z
9
?
E
;
>
<<
=
>
G
9
=
>
E
²
[
>
`
E
F
>
F
>
G
>
E
H
<K
HH
9<
G
>
K
F
K
V
G
9;
G
:
E
G
ED
\
;9:
>
Fd\
E
H
>
G
I=
9;9
E
=
<
M
J
E
J
9
=
;
c
[
>>
`
E
<K
FF
9<
G
>
K
F
G
K;K
Z
9
E
JJ
H
>
<
E
G
>
K
FJ=
K
?H
9
Z
;
G
M
E
G
]
>
HH
E
HH
K
]
V
K
=
G
M
9
>
F
<
H
\
;
>
K
F
K
V
=
9
E
H
U
]
K
=
H
::
E
G
E
c
E
F
:
[
>>>
`
>
F
;
G
E
F
<9;<
M
E
=
E
<
G
9
=
>
X
9:
?
I
:
>
;<
=
9
G
9:
E
G
EE
H
K
F
a
]
>
G
M
K
?
L
9<
G
>
T
9;<
M
E
=
E
<
G
9
=
>
X
9:
?
I
<K
Z
?
>
F
E
G
K
=
>
E
H
V
9
E
G
\=
9;
W
	 
4
5j7
4
j5
@
A
B
C
>
; <K
ZJ
K;9:K
V
E
<K
HH
9<
G
>
K
F
K
V
8
9
?
;
>
G
9;
D
9
E
<
M
:9
T
K
G
9:
G
KK
F
9;
J
9<
>
Y
<
J=
K
?H
9
Z
W
R
M
9;
>
G
9;
E
=
9
\F
>
Y
9:
G
M
=
K
\
a
M
E
<K
ZZ
K
Fp
H
KK
^
U
E
F
:
U
V
99
H
D
q
;K
G
M
E
G
=
9;9
E
=
<
M
9
=
;
V
E
Z
>
H
>
E
= ]
>
G
M
K
F
9 ;
>
G
9
]
>
HH
Y
F
:
>
G
9
E
;
I
G
K
\
;9
G
M
9
=
9;K
\=
<9;
J=
K
T
>
:9:
?
I
E
F
K
G
M
9
=
W
s
F
9
[
K
=Z
K
=
9
`
=
KK
G
;
>
G
9
[
;
`
J
K
>
F
G
;
G
K
E
HH
K
V
G
M
9
>
F
:
>
T
>
:
\
E
H
;
>
G
9;
E
F
:
>
F
<
H
\
:9;
;9
E
=
<
M
V
E
<
>
H
>
G
>
9;
c J
K
>
F
G
9
=
;
G
K@
A
B
C
[
>
F
<
H
\
:
>
F
a
J
K
>
F
G
9
=
;
V
=
K
Z
G
M
9N
O
P
E
F
:
G
M
9QN
R
OS
`
H
>
F
^
G
KK
F
9K
V
G
M
9;9
=KK
G
;
>
G
9;
W
R
M
9=KK
G
;
>
G
9
E
H
;K
>
F<
H
\:9;
H
>
F
^
;
G
KJ
E
J9=;
KF9bJ9=
>
Z9F
G
E
H
Z9
G
M
K:K
H
KaI
D
G
K
>
ZJ
H
9Z9F
G
E
G
>
KF
G
KK
H
;
D
E
F:
G
K
E
H
aK=
>
G
M
Z
H
>
?
=
E
=
>
9;
W
Q
E
<
M
;
>
G
9<KF
G
E
>
F;
E
FK=a
E
F
>
X9:<K
HH
9<
G
>
KFK
V
p<K=9
9bJ9=
>
Z9F
G
;
q
r
:
E
G
E
;9
G
;
G
M
E
G
D
>
F
G
M
9 KJ
>
F
>
KFK
V
=9
U
;9
E
=<
M
9=;
D
J=KT
>
:9 ;
>
aF
>
Y
<
E
F
G
>
F
V
K=Z
E
G
>
KF
E
?
K\
G G
M
9
<
M
E
=
E
<
G
9=
>
;
G
>
<;K
V
;K
H
\
G
>
KF
E
H
aK=
>
G
M
Z;
W
N
H
KFa]
>
G
M
G
M
>
;
<K=9<K
HH
9<
G
>
KF
>
;
E
M
>
;
G
K=IK
V
>
G
; 9TK
H
\
G
>
KF
D
>
F<
H
\:
>
Fa
JK
>
F
G
9=;
G
K:9J=9<
E
G
9::
E
G
E
;9
G
;
W
8M
9F9bJ9=
>
Z9F
G
;
>
F
G
M
9<K=9<K
HH
9<
G
>
KF
E
=9J
E
=
E
Z9
G
9=
>
X9:
D
;\aa9;
G
9:J
E
=
E
Z
U
9
G
9=T
E
H
\9;
E
=9
>
F<
H
\:9:
W
N
HH
:
E
G
E
;9
G
;
E
F:a9F9=
E
G
K=;
E
=9
V
=99
H
I
E
T
E
>
H
E
?H
9
D
]
>
G
M
FK=9;
G
=
>
<
G
>
KFKF<KJI
>
Fa
E
F:
=9
U
\;9
W
Q
E
<
M
;
>
G
9
>
F<
H
\:9;
E
<KZJ
H
9
G
9:9;<=
>
J
G
>
KFK
V
G
M
9
V
K=Z
E
G
[
;
`
\;9:
W
Q
E
<
M
;
>
G
9
E
H
;K
>
F<
H
\:9;JK
>
F
G
9=;
G
KF9]:
E
G
E
;9
G
;
[
J=KJK;9:
V
K=
>
F<
H
\;
>
KF
>
F
G
M
9<K=9
`
D
=9<9F
G
E
=
G
>
<
H
9;K
V
>
ZJK=
G
E
F<9
DE
F:9b
>
;
G
>
Fa<K:9;
[
J\
?H
>
<K=<KZZ9=<
>
E
H
`
W
8
M
9
FJ
9
=
G
>
F
9
F
G
[
9
W
a
WD
]
M
9
F
G
M
9
?
9;
G
<K:9;
E
=
9<K
ZZ
9
=
U
<
>
E
H
E
F
:
G
M
9:
E
G
E
>
;
\FJ\
?H
>
;
M
9:
`
DE
;
>
G
9
>
F
<
H
\
:9;
?
9
F
<
M
U
Z
E
=
^
=
9;
\
H
G
;K
FZ
K;
G
K
V
G
M
9:
E
G
E
;9
G
;
>
F
G
M
9<K
=
9
W
Q
E
<
M
;
>
G
9
>
;
Z
E
>
F
G
E
>
F
9:
?
I
E
T
K
H
\F
G
99
=
D
]
M
K
>
;
E
F
E
<
G
>
T
9
=
9;9
E
=
<
M
9
=
>
F
G
M
9
E
=
9
E
[
;
`
=
9
J=
9;9
F
G
9:
E
GG
M
E
G
;
>
G
9
W
S
>
G
9;
E
=
9 ;9
G
\J\
;
>
F
a
E
F
9
b
>
;
G
>
F
a
J
E
GG
9
=F
[
;99














`
D
;K
E
;
G
K9
E
;9
G
M
9
G
E
;
^
K
V
T
K
H
\F
G
99
=
;
E
F
:K

9
=
E
<K
F
;
>
;
G
9
F
G
J=
9;9
F
G
E
G
>
K
F
W
P
E
>
F
U
G
9
F
E
F
<9
>
FT
K
H
T
9;
E
::
>
F
a
=
9
V
9
=
9
F
<9;
G
K;
>
a
F
>
Y
<
E
F
G
F
9
]
]
K
=
^
D
>
F
<
H
\
:
>
F
a
F
9
]
:
E
G
E
;9
G
;K
V
J=
K
T
9
F\
;9
V
\
H
F
9;;
D
=
9
U
Z
K
T
>
F
a:9
J=
9<
E
G
9::
E
G
E
;9
G
;
V
=
K
Z
G
M
9<K
=
9<K
HH
9<
G
>
K
F
D
E
F
:
>
F
L
9<
G
>
F
a
]
M
E
G
9
T
9
=
9
bJ
9
=
G
:K
Z
E
>
F
^
F
K
]
H
9:a9
[
9
W
a
WD
>
F
<
M
E
=
E
<
G
9
=
>
X
>
F
a;
\
?
J=
K
?H
9
Z
;
`
<
E
FJ=
K
T
9
\
;9
V
\
H
W
 
4
5
n
kh6k
l
5
l
n
4
3
R
M
9 a
=
K
\J
K
V
E
HH
;
>
G
9
Z
E
>
F
G
E
>
F
9
=
; <K
HH
9<
G
>
T
9
H
I
V
K
=Z
;
G
M
9
p
Q:
>
G
K
=
>
E
H

K
E
=
:
q
K
V
@
A
B
C
c
G
M
9a
=
K
\JJ
9
=
>
K:
>
<
E
HH
I
Z
99
G
;
[
9
H
9<
G
=
K
F
>
<
E
HH
I
K
=
K
G
M
9
=]
>
;9
`
G
K
=
9
T
>
9
]
G
M
9;
G
E
G
9
K
V
@
A
B
C
E
F
::
>
;<
\
;;
F
9
]
>
F
>
G
>
E
G
>
T
9;
W
S
>
G
9
Z
E
>
F
G
E
>
F
9
=
;
G
M
\
;
V
\
H
Y
HH
E
=
K
H
9;
>
Z
>
H
E
=
G
K
G
M
E
G
K
V
E
F
E
;;K<
>
E
G
99:
>
G
K
=
K
V
E
L
K
\=F
E
H
E
F
:;
M
K
\
H
:
?
9a
>
T
9
F
G
M
9;
E
Z
9
E
Z
K
\F
G
K
V
<
=
9:
>
G
V
K
=
;9
=T
>
<9
G
K
G
M
9
>
=J=
K
V
9;;
>
K
F
W
S
>
Z
>
H
E
=
H
I
DE
\
G
M
K
=
;
]
M
K
J=
K
T
>
:9
F
9
]
a9
F
9
=
E
G
K
=
; K
=
>
F
G
9
=
9;
G
>
F
a:
E
G
E
;9
G
;
E
=
9 <
=
9:
>
G
9:
V
K
=Z
E
HH
I
?
I
@
A
B
C
D
]
>
G
M
G
M
9
>
F
G
9
F
G G
M
E
G
;
\
<
M
<K
F
G
=
>
?
\
G
>
K
F
;
?
9a
>
T
9
F
G
M
9;
E
Z
9
G
IJ
9K
V
<
=
9:
>
G
E
;
=
9
V
9
=
99:
J\
?H
>
<
E
G
>
K
F
;
?
I
G
M
9
>
=
E
<
E
:9
Z
>
<
J
99
=
;
W
ﬀ ﬁ
n
3
4
i5ﬂ
@
A
B
C
]
E
;9
F
:K
=
;9:
?
I
G
M
9N
O
P
E
F
:
G
M
9QN
R
OS
>
F
9
E
=
H
I
S
\ZZ
9
=ﬃ
 
W
R
M
9
J=
K
L
9<
G
]
E
;
Y
=
;
G
E
FF
K
\F
<9:
[
E
F
:
>
G
;<
\==
9
F
G!
³

D














D
Z
E
:9
J\
?H
>
<
`
>
F
N
\
a
\
;
G
ﬃ
 
E
G G
M
9
¸
·"½»
¿#
½¾
$
Ã
¶
½Á ½»
%
&
'½¾
(
¹
¶
)
*
»'
(
»··¾
(
»'
M
9
H
:
>
F
S
EE
=
?
=
+
\
<
^
9
F
[
,
9
=Z
E
FI
`
W
